1. Introduction {#sec1}
===============

Randomized clinical trials (RCT) are increasingly using patient-reported outcomes (PROs) as endpoints. The testing effect is when participants report improvement after repeated PRO administration without any intervention. As most RCTs using PROs utilize a control group with repeated assessments, the testing effect may lead to underestimation of the actual treatment effect. The testing effect is small to medium and inconsistent across studies \[[@bib1], [@bib2], [@bib3]\], including in assessment frequency needed to see the effect \[[@bib1],[@bib3], [@bib4], [@bib5]\]. The testing effects occurs for mood, health behaviors, attitudes and beliefs \[[@bib2]\], but not positive emotions \[[@bib3],[@bib4],[@bib6]\].

Data supporting testing effect mechanisms are scant though several have been suggested. Repeated assessment may function like self-monitoring in psychotherapy, increasing awareness and triggering change \[[@bib7], [@bib8], [@bib9]\]. Social desirability has not been strongly supported as a testing effect mechanism \[[@bib2], [@bib3], [@bib4]\]. Response shift refers to changes in how people answer PRO questions over time, such as changing their baseline \[[@bib10]\]. Mood-congruent processing occurs when people experience test anxiety from a research assessment and this leads to more negative mood at the first but not subsequent assessments \[[@bib3]\]. Improving our understanding of the mechanism for the testing effect will help inform PRO use and RCT design. We conducted a qualitative analysis of exit interviews from an assessment-only control group of an RCT for a self-management depression program to identify testing effect mechanisms.

2. Methods {#sec2}
==========

2.1. Participants and procedures {#sec2.1}
--------------------------------

An RCT of a self-management support program recruited participants from two Seattle, WA healthcare systems from 2010 to 2013 \[[@bib11]\]. Inclusion criteria included: age 18--79, history of recurrent depression or dysthymia, ≥10 on the Patient Health Questionnaire (PHQ9) \[[@bib12]\] and willingness to attend in-person group sessions. The PHQ9 has nine items corresponding to the symptoms of a major depressive episode and scores range from 0 to 27. Exclusion criteria were bipolar disorder; cognitive impairment or serious medical illness; and plans to move out of state in the next 18 months. Participants were randomized to the intervention (n = 150) or a usual care control group (n = 152). The intervention included visits with a psychotherapist, a peer support specialist and weekly self-management skills training. Participants in the control group were only contacted by blinded interviewers. Study participants completed structured assessments of PROs at baseline, 3, 6, 12, and 18 months by phone or in-person. The assessors made up to 10 attempts to contact participants for assessments. Participants did not receive the results of their assessments. After the 18-month assessment, participants were asked: "Is there anything you would like to share with the study team about your experience in this project?". Study procedures were approved by the institutional review boards at both sites.

2.2. Data collection & analysis {#sec2.2}
-------------------------------

The participants\' responses to the unstructured exit interview feedback question was examined. Interviewers wrote participants' verbatim responses on paper, which were later entered in the questionnaire database. The unstructured text from the final phone interview with the participants assigned to the control group was imported into Dedoose, a web-based application designed for qualitative and mixed-method analysis. One of the interviewers, trained in qualitative methods, coded the data using inductive content analysis and organized the coded data into themes \[[@bib13],[@bib14]\]. The coded data and themes were reviewed by the senior author to ensure consistency and distinctiveness of the codes and subsequently reviewed and refined by all authors.

3. Results {#sec3}
==========

In total, 89 participants in the control group provided feedback and were included in the qualitative analysis, although 37 provided responses that were generic ("I like \[this clinic\]") and not coded. Participants in the intervention group were excluded from this analysis. The participants were 63% female (n = 56), an average age of 51 years old (SD = 12.9) and 72% were Caucasian. At study entry, participants had an average PHQ9 score of 14.8 (SD = 3.76, range 10--27) meaning all participants had moderate to severe depressive symptoms at baseline. As reported in the original outcomes paper, depressive symptoms declined for both the intervention and control groups but more so for the intervention group \[[@bib11]\]. Inductive content analysis resulted in two major themes and several subthemes (see [Fig. 1](#fig1){ref-type="fig"}).Fig. 1Qualitative Codes. Parent codes are in ovals, child codes in rounded rectangles and grandchild codes in rectangles. Comments that could not be coded were generic ("Thank you for doing this study"; "I like \[this clinic\]").Fig. 1

3.1. Positive aspects of usual care: appreciated outreach {#sec3.1}
---------------------------------------------------------

Usual care participants appreciated the study team\'s outreach and were thankful that someone was calling to check-in. Being part of mental health research, specifically depression research, felt important. One participant said,""I am glad that so many studies are focused on depression, especially an issue for women I think. I appreciated how professional everyone was on the phone. I am hard to get a hold of because I work full time during the day so I appreciate everyone\'s perseverance and continuing to follow up with me.""

Some participants appreciated the interviewers' persistence in accommodating their schedules.

3.2. Positive aspects of usual care: talking with someone, emotional support {#sec3.2}
----------------------------------------------------------------------------

Usual care participants commented that talking with the interviewers provided emotional support. Participants responded, "*It was helpful. You called in the nick of time with the surveys. Just answering questions was helpful, just having someone to talk to.*" One participant expressed appreciation for nonjudgmental support, "*It has been really helpful and supportive just having that neutral party to check in with.*" Participants commented that the interviewers were professional, patient, respectful, and courteous.

3.3. Positive aspects of usual care: behavior and mood change {#sec3.3}
-------------------------------------------------------------

*Mood Awareness*. Control group participants mentioned being made more aware of one\'s mental health status after completing the follow-up phone surveys. A participant noted, "*It helps me recall where I am at and how am I doing and where I want to be. Otherwise, I get caught up in the day to day of life and forget about recovery and that I am actually doing really well.*" Another replied, "*I was in the control group, but I think these surveys are a good check-in. They helped me notice specific things I was struggling with or working on. It shows me areas I need to hone in on."*

*Mood Improvement*. Participants shared that their mood had improved from being part of the control group. One participant stated, "*Before this study and the other study I felt doomed, but being in these studies has helped me feel I can get through. I still have bad times but it is better. I hope my being in this study can help someone else.*" Another participant stated, "*I think it has helped a great deal to know that there is this anonymous group out there who cares."*

*Trigger for Change*. Participants stated the interview process was a prompt to change behavior such as regularly taking medications or doing more yoga and gardening. One respondent commented that the interview,""... helped motivate me to get more care. When you would call I would realize I needed to get more help and I would reach out to my providers. Like just now you asking about the last 6 mos. I realized that I\'ve been feeling low and I haven\'t been seeing anyone; that\'s not good.""

3.4. Problems with PRO measures {#sec3.4}
-------------------------------

Participants suggested improvements to the study. Respondents commented that certain survey questions were open to interpretation, making them difficult to answer. Answering questions over the phone was challenging. Others mentioned that the questions could trigger emotional distress, indicating a possible negative testing effect. Another respondent commented that the timeframes on some questions made them difficult to answer.

4. Discussion {#sec4}
=============

This study examined exit interviews from a depression treatment RCT control group and identified mechanisms of the testing effect. Two novel mechanisms were identified: perceived social and emotional support from talking with the assessors \[[@bib15]\] and finding meaning from research study participation \[[@bib16]\]. Many participants reported the assessments triggered changes including increased mood awareness, improved mood and positive behavioral changes, consistent with previously suggested mechanisms \[[@bib1]\]. Although one previous study of the testing effect found no relationship of the effect to behavior change \[[@bib4]\], this was likely because their measure of behavior change was unvalidated. We also found some evidence of a "negative testing effect" where a subset of participants reported the questions could make them feel worse and some participants reported the questions were difficult to answer. Some testing effect mechanisms were not mentioned in the interviews, specifically regression to the mean and mood-congruent processing.

The limitations of the study should be considered. As with all qualitative research, study participants' views may not be generalizable. This was a clinical sample. The exit interviews did not specifically ask about completing the measures repeatedly. We likely missed any causes of the testing effect that would not be identifiable to participants. Qualitative analysis typically has two coders and only one person coded the data in this study.

The results have implications for RCT design and future research. For trials using PROs, particularly as primary endpoints, the testing effect should be considered in power calculations and interpreting results. The Solomon four-group design or positive valence PROs may be solutions for the testing effect \[[@bib2], [@bib3], [@bib4],[@bib6]\]. Research is needed to quantitatively test the mechanisms of the testing effect, including new mechanisms identified here.
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